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MO DPAU

An toan va ti&t kiém la hai vEn a2 16m d& duge cac
nha c¢o hoc quan tdm nghién ctu tir lau, cho d&n nay
dd dat degc nhiéu két qui quan trong.

Nbém thyc hién nghi quy8t Bai héoi Pang Cong san
Viét nam lan thi tee, hoi nghi co hoc toan quéc 1&n thir
hai (2-1977) di quy&t dinh chon tw twdng t8i wu héa
lam mot trong nhitng tw twdng chdt dao efa cong tae
nghién ciru va itng dung co Loc nuoe ta frong thoi
gian toi. : |

Véisy xudt hién méy tinh dién 1 va sir boan thién
cac thuat todn t6i wu hoa néi chung va quy hoach toan
hoc noi rigng, cho phép ta giai cdc bai toan 18i wu co6 y
nghia thyc ti€n lén lao. - .

- Ngay nay vén 48 t6i wn khéng con la vda 48 Iy
thuy&t ma ¢6 y nghia kinh t& rd rét. Theo th¥ng ké cic
30 li¢u & Lién x0 M. L. Raytman d3 dwa ra k&t lugn :

«.. Khi thi&t k& cac két ciu bétdng ¢t thép dom
gian nhuw didm thi d¢ l1&ch trung binh tir thiét k& 18i vu
la 5 —79% ; d6i voi k&t cdu phire tap hon nhu dim co
tng sudt truée thi do léch trung binh 1a 10 — 129 ; ai
v&l dan va t8m, dic biét 1a v3 thi do lech trung binh
co thé 1én toi 30 —409... [15].

Mit khac, an toan va ti wu khéng chi'la vin d&
~ kinh t€ don thulin, ma ¢6 tdm quan trong dic biet trong
Iinh viee quéc phong. | '



Trong nhitng nim gin day, s8 ¢bdng trinh nghién
ctru v& bai toan kidm tra va thigt k& t8i wu ngay cang
- tdng. Song con nhidu vAn d& tén tai trong cach dit bai
toan, phwrong phap gidi vawng dung vao congtac thiet ke,

Tr ong luan vidn nay chung toi nhim nghlén clru

- moét 36 vin 48 tén tai do.

Nhitng v8n d& chiung téi nghidn cttu tap trung vao
hai loai bai to4n, bai todn kidm tra va thiét k€ t8i un
cua hé dan-déo ly tudng.

— Bai to&n kiém tra: |

H¢ d3 cho, hiily tim c4c t& hop tai trong don gidn
khéc nhau tdc dunglén hé, sao cho véi cic té hop do
h¢ khong bi pha hoai déo, hodic tim céc t6 hop khac
" nhau cia tai trong phic tap (k& ca tii trong chu irinh

va nhiét d¢ khong dirng), ma hé thich trng (thich nghi).
Do d6, gidi bai toan kiém tra 14 tim mién réng nhat
- trong khong gian tai trong, sao cho hé an toan ho¥c
“thich ng d8i v61 moi diém thudc mién do.

— Bai toan thi&t k& : |

Cho trudc cac td hop tai trong co6 thé tac dung lén
h¢, hiy tim kich thudre, cdu tao clia h¢, sao cho hé khong
bi pha hoai déo don gian ho#c thich wng ddi voi cac td
hep tai trong d8 cho, déng théi phi€m ham myc tiéu
dat cuc tri. .

bBit cic bai todn nhw trén, réng hon cach dit bai
toan cha cac tac gid trude day [17 — 20, 30).

- Coso Iy luan co hoc d& gidi céc bai to4n trén la
cdc dinh 1y vé 1y thuy&t can biing giéd han; dinh Iy tinh
vesu thich wng cha E. Melan ; dinh 1y E. Melan m& rong
do chung tdi clitng minh {11, 16].

B



Cong cu toan hoc d& gidi cac bai toan trén 14 quy
hoachtuy&ntinh,quyhoachthams®d va quy hoachphituyén
. aye

Phrong phap nghién ciru 1a trén co s& ly luin co

hoc, 14p cac bai toan cuc tri twong wrng, dua céc bai

toan 46 vé dang don gidn nh#it d& co th& giai bing cac
thuat todn théng thwéng cfia quy hoach toan hoc. Giai
mot 88 thi du biing s& d& minh hoa va so sanh, Ghwong
cudi clla ludn viin néu mot sd vin dé ¢6 the irng dung
trire ti€p cac k&t qua thu duwgce & hai chwong trén vao
cong tac thiét k&,

Cac bai toan cuc tri dwoe thanh lap la nhitng bai .

toan quy hoach trong khong gian ham, noi chung chi
c6 thé tim nghi¢m gin dung. Do d6, vin dé€ sai s8 va
on dinh nghi¢m cdn dwee nghlen ciwu. Dya theo céc
dinh Iy va quan niém vé sai s6 va 6n dinh clia phwong
an t8i wu trong ly thuy&t quy hoach, ludn vin ciing
dd de nghi cach gidi quy&t cac vén dé do. |
Phiin lén noi dung cha luan vin d3 dwge ding
trong cac tailiéu [1, 2, 3,4,5,6,7,8,9,10, 11, 12, 13, 14]

Luén vin gdm phin mé dédu va ba chuwong. Phin
m& d#u trinh bay téng quan vé tinh hinh nghién ciru
va 1rng dung bai todn kidm tra va thigt k€ t8i vu cla
hé dan hdéi — déo trong va ngoai nuéde, qua do xac dinh
vi tri nhung vén dé ludn vin nghién ctru.

Chuong I, trinh bay cac két qua thu dwoc v& bai
toan kidm tra va thi€t k& t&i wu cia hé dan-déo chiu
tac dung tai trong don gian (ting ty 1¢ véimot tham s8).

Chwong II, trinh bay cac két qua thu dwge vé bai
toan kiém tra va thidt k€ 18i wo cia hé dan-déo chin
tac.dyung tai trong phae tap.

Chuong I1L, trinh bay mét s8 wng dung



- - CHUONG I
_ BAI TOAN KIEM TRA VA THIET KE T6I UU
’ ' THEO TRANG THAI ¢IOI HAN

Bé tim t3i trong giéi han, ngudi ta dira vao cac

~ dinh ly tinh v&4 dong clia 1y thuy#&t can bing gi¢i han

- d& tim e4n dwédi va ¢an trén, ndu cac cin do iring nhau
thi ta tim dwogc gid tri dung. B8i véi cac bai toan phtre
tap, no6i chung cAn duoi va can trén xa nhau. Vi vay,
‘nguoita 34t ven d& lim mot cdn 1rén nhd nhit hoic
mét cadn dwdi lén nhét, voi nhitng gia thiét nh#t dinh,

D&i voi hé lién tuc, 13n dau tién, nim 1965 Koop-
~man D.C., Lance R.H. [17] diing quy hoach tuyén tinh
dé tim 13i trong giéi han clia ban. Sau @6, c6 cac cong
trinh cha A. R. Rjanitsun [18], M.I. Raytman [19], A. A.
‘T'chiras [20]vv..., tng dung quy hoach toan hoc vao bai
toan ki€m tra va thigt k& ¢8i wn cia hé dan-déo.

Tat ci cde cong trinh trén d8u nhdm tim mot cén
dirdi hay cdn tréntdt nhit. ing voi mot 18 hop tii trong -
xdc dinh. Song khi kiém tra kba niing chin lwe cia cac
he, ngudi la clin bigt gia tri déng (kkong phai 1a cAn)
clia moi £ hep tai trong khac nhaua (khéng phai mot tb
hop) tac dung 1én hé ma he khong hi pha hoai déo.

Vi vdy, e6 hai vein d& ton tai duge diic ra d8i voi
bai toan kidm tra. _

Mot la: tim gi4 iri dung cta tai irong gisi han, n&y
¢6 pham sai s8 14 do phwong phap gidi, chir khong
- phai do cach dit bai toan.

"~ Haild: tim moi t§ hop tai lrong t4c dung lén hé
ma hé an toan. Hai viin d€ do A% dugo gidi quyst trong
céc tiét §1 —§7 cha chwong 1. |
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Theo moét nghia nko d6, bai toan thi&t k& 1a bai todn
ngirgc cla bai toan kiém lra. Cho nén cac vén d& tén
tai cla bai toén kiém tra ciing li& nhitng vin 48 ton tai
ciia bai todn thigt ké. |

Trong céac ti€t §8 — §13 cia chuong I, chiing toi 43
thanh 14p va d& nghi cach giai bai toan thi&t k& 18i wo
481 véi mot tép hop cac 18 hep taitrong tac dung 1én he,

Trong cAc tidt §14, §15 chiing t6i trinh bay phwong
phép danh gi4 sai 88 va xél tinh dn dinh nghiém bai
toan kiém (ra.

Cac k&t qué cy theé thu dwgce & chuwong [ 1a:

1 — Baj toan ki¥m Ira theo trang thai gioi han cfia
hé dan-déo thuiin nhat chiu tac dung tai trong don gién
€8 dinh.

lko —max
voi céc digu kién:
AQ =0 VxeV, ¢S, eV, (1)
EQ=0 VxeV, (2)
NG = | (hox + M) &} VXES,

fQ)<0vVzeV
lku >0, VA, (k =~k ) 1a tham s

Ak - min
0
voi cac didu kién:
A-Q’ = O V-;G VJ ésp! $Vp
—> —
EQ=0 VgV,
NG = {(hox + M) &} VXES,

FQ)<CVzeV
M, <O, VA (k + ko) la tham 8

(1)3



ik 1a tham s8 tf;i trong bi_??n thiln xdc dinh nao dé. An
cha bai to4n la twong tng sufit suy réng Q(-i")' v__é tham
T o8B Ay . |
0
A 14 todn tir vi phan can bing tinh.

V 14 mién hé chidm trong khéng gian x. | X1, Xg, Xg |
Sy 14 phdn mét ngoai chin lac dung ¢ha ngoai luc
V, 14 mién thugc V, ma tai dé khi luc ngodi dit gia
tri t&6i han thi irng xudt gian doan, vi (vl cla V,
chwa bi€t truoe. o
E la toan U ditu kién cAn biing cGa cdc didm
trén V, Nla (oan tir di€u kién cdn biing cla cac
diém trén bién tac dung ngoai lwe S,

Aoi 18 tham s tai trong xéc dinh

A 14 tham s téi trong bi&n thién

e, la thanh phén tai irong ¢o s& chon truwde
—n .

£(Q) = C la diéu kién déo.

b& don gian, tir nay vé sau ta vigt gop hai didu

kign (1) va (2) trong V va trén V, la
L0 =0VxeV, &5
Q = 3 v p .

Tigt § 5— 1 cha luan vin d3 chirng minh dwge ring
viéc chon tham sd A, lam ham muyc tiéu la tuy y, khi
thay do6i vai tro cilia cac tham s& tai trong thi két qua
van irang nhan, 4

2 — Bai toan kiém tra theo trang thai gi¢i han ciia
hé chiu tac dung tai trong di dong.

Theo quan ni¢m cla co hoe k&t c¢fu, véi nhirng gia
thiét nhat dinh tai trong chuyén déng cé thé coi nhw
tai trong ¢3 dinh, tac dung kbong dong thoi, tai mot
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s& didm roi rac trén dudong dit tai [21]. Vivay, tiv bai
toan (I) @i v&i tai trong ¢ dinh co the suy ra baitoan
voi tai trong di dong.

i ;
Goi b; )(i = 1, 2,..., p) 12 phdn mit S chiu tac dung
d5ng thoi cha cac tai trong roi rac. Ta c¢o bai toan:
Ay, — max |
Vi cae diéu kién: |
L0W =0 vz V, ¢ sgj)
i iy > A
NGO = f (hox + 1) € [O) WX € SO
@M <cvieVv (=1.2..p)
Ae, <O Vi (k # i) la tham s8
I
?"ko — min
Véi cac dign kién:
13O =ovxe vV, ¢ sO
NGO = {(hoe + 2 &} VX €S,
@M <e VEeV (=121
b, <05 Vag(k k) la tham s6
3 — Bai toan kidm tra theo trang thai gi&i ban clia
hé t& hop. XéL trwong hop hé gém mot s6 hitu han

phin tt, mdi phin ti dwoc ciu tao b mot loal vt
lidu déo khac nhaun. Tu bai toan (I) ta suy ra:
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¥ A — Imax
]
- V&i cde digu kién:

L3O =0 vXev,,¢sl)

E Nj—d(j) = | (A + Ay) ey ](j) V?G Sg)
L@ < VEev, =1, 2,0 8)
M > 0, Vi (k &= k) 1a tham s8

[¢]

(11)
?‘.ko — min

Vo1 cac diéu kién :
13D =0, viev, ¢ sP
NGO = [ (G + 2 e ] VX e 80

.0 <c Vie v
A, <0, Viy (k == k) la tham s8

Chi 58 « j» rng vé&i phin tf «j».
- 4. Xdp xi trwong ng sudt.

Mot difc didm quan trong clia bai todn trang thai
-gidi han 14 khi tAi trong dat gia tri t6i han thi truong
ing sufit tinh cho phép twong ttng co thd gian doan
[22], song gidn doan & dau thi chwa bi&t truwde, néu
col irng sudt lién tuc nhw cac cdng trinh trirde day [ 17,
30, ... ] thi chi tim dwoc can dwéi cha tai trong gioi han.
D& phén 4nh dwoe dic didm noi trén, chung toi d@
nghi dong mdt trong hai mo hinh xfip xi trwong ung
sufit sau :



a) Mo hinh phan t wng su#it thuin nhit (déu)

Chia V thanh m¢t s& hiru han phén tir, cgi gin
dang cic diém trong cha méi ph%’i.n t&r, coi gén dung
cac dic diém trong clia mdi phan tir ¢6 trang thai ung
suiit nhur nhan. Nhir vay didu kién cian bing cfia cac
didm trong cfia cac diém trén bién (It cit twong dwrong),
Twr d6 suy ra quan hé¢ gitkta cdc wng lire trén bién gitra
cac phin tir. Trong mdi phin tir ta chion mot hé toa do
x4c dinh nao dé, chon trng sufit djc trung cho phin ti
d3i véi hé toa do A4 chon, bidu didn wng suit trén bién
qua rng sullt dic trung. Trong moéi phén to, di€u kién
déo chi cdn théa min d8i véi eng sndt dfc treng. Mo
"hinh x&p xi nay d% dwoce dé cap dén trong [22}, song
chi cho truong hop rieng don gidn.

b) Md hinh phén tir cirng hay dan héi

Chia V thanh mot s8 hitu han phin t&, cac didm
trong clla méi phiin tlr coi gin diGng la ludn luén &
trang thai cirng hay din hoi tuyét d6i va vo han, chay
déo chi c6 thé xAy ra trén bién gitta cac phin tir.

Trén mot 1at cét gitka hai phin ti, c6 hai hé ting
- suflt irng v&i hai phéin t k& nhau.

Trong mo hinh nay diéu kién can bing khéng chi
lap ¢ho cac didm trém bién m#A con cho tirng phan tir,
con didu kién déo thi chi can thoa min d6i voi céc
didm trén bién. Trén mbi bién chi 14 mot 1at cit, ung
" sufit trén A6 khong th8 dic trung cho trang thai ung

snft tai mot didm, dé thoa min dién klén déo ta lidn
hanh nhw sau:

Tai mdi diém nut, ta co6 ng snft trén cac mit
(dwdng) tir cac tng suiit A6 chuyén chung v& mot hé
toa @6 thich hop, cudi cung cho théa mén diéu kién déo
tai diém do.



Trudng hop riéng, khi ¥A; = 0 thi céic bai toan
trén tro thanh bai toan tim mot to hop tai trong cuc
- dai tac dung lén b¢, ma hé khong bi phé hoai déoy nbwr
Koopman D.C. [17 | va M. Fraint [ 30 ] d& xét.

Luén vin dd giai ba thi du bang s3: ban vuong co
Jat clt & gilra song song v&i canh, chiu kéo déu theo hai
phia d8i dién ; ban tron twa ban 1& chiu tai trong phan
b3 déu; ban vanh bién trong ty do, bién ngoal tua bén
1€, chiu kéo va nén déu. K&t qua thu dwgce titing voi
k€t quéa tinh theo cac phwong phap khic,

6. Bai toan thidt k& t8i wu theo trang thai giéi han:

Goi G la mién tai trong ma h¢ co6 th& phai chiu
ding. Cac di8m cua bién cha bao 16i bién tuyén tinh -
ting khuc cta G la P, P,,..., P,. Ta coi h¢ phai chiu
tac dung cna h tai trong khong dongthoi P; (i=1, 2,..., h).

"~ Ham muec tiéu cta bai toan thiét k& :

I=fF(?) dv,

co th&latrong lwgng, thé tich, gia thanh v.v... Trong dé

T= { r;} 14 vecto cac tham s& thi&t k€ Hé an toan adi
véi toan mién. Vi vay ta co bai toan:

J‘F(?j dv — min
Vi cde diéu kién

— (k) — (k)
1L.Q =0 . Vxe V, &5,
— (k) —> (k)
: NQ P Vx € S,
__,_(k] '
£(Q C(T) Vx Vv (k =1,2,..., h)

An cia bai toan la z m[r]vﬁQ (%).
15



© 7. Phwong phap gidi bai toan thi&t k& 18i wu theo |
trang thai gi&di han :

a) Truong hop mién tai trong cho truéde co mot
di&m cue bién (khong ké gdc).

'Néu didu kién déo tron (chéng han d&idn kién
Misés), va tir diéu kién f = C(r_aj ta suy ra, chdng han
71 = (j, Q)
| Thay r; vao ham muc tiéu ta co
= [®(z; Q) dV.
(v) . _
Nhu vay ta dd loai dwge rang bude phi tuy&n, bai.

tohn thi&t k& t8i wu'trd thanh bai toan quy hoach phi
tuyén dang dang don gidn nhit.

2 @, (x;) A; =» min

Vol cac digun kién
Za x;=Db; (@A=1, 2,.)

— Néu diéu klén déo khong tron (chéng han dléu-
kién Trésca). Ta dit G(r) = Xpyp» VA gid st riing F=
— F (%,4), thi bai lodn thi&t k€ cling dua vé dang trén.

'b) Truong hop mién tai trong cho _tru:&c co6 lon
hon mot diém cuwc bién (khong ké g&c).

Pidu kién déo irng voi cae dim cwe bién cda mién

tai trong la:

(k) -
f(Q )<CM (&k=12..p)

Khi dit C(z) = Q,. v&i nhitng gih thist trong tu
nhuw trén ta ¢6 bai toan: -
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b) ()n dmh va saish ngh1ém clia baj toan quy hoach
tuyén tinh va &ng dung.

Goi ‘(0, Y, 1a ngbiém efia bai todn g&c va bai
toan d8i ngdu, Cac hé s8 ai, by, ¢; nhén cac gia s8
~ trong @ng, da;; 8b;, 8¢y, thi nghlem clia bai todn xuft
phat va bal toan doi nghu la

Xy =X, + 09X, Y; = Y, +8Y

Binh ngh‘i’a Nhigm X, Y, duoc goi 1a dn dinh,
khi cac h¢ s§ a;;, b, ¢; bién thién tiy ¥ trong mién xac
dinh' ndo do6, néu co s& 181 wu cha bai toan true tip
va bai toan ddi nglu trudc va sau khi «kich dong »
dwge thanh lap trén cing mot hé véc to co sé& (he
vécto ciing chi sd). -

Goi I' 14 tap hop cac chi s8 trong cac didu kién,
thoa mén fai X,, Y, dwdi dang ddng thire, thi didu kién
on dinh la-: |

p
2w Zxéa”__éb V,er

2 agox; + 2 xPday < o + by — Tayx? v, § r
=1 = |

et

(i = 1,2 seesy Iy \\ m)

Il n . . .
2 al'j 6Xj —E_‘Z]_X? 531-3- == 61)1 Vi (] = Il + 1,..., m)

0, = 0 V, &I |
6%, > — %2 V& T (j = L2, 0y < n)

i= i=1

13



2 A4 dy; -+ z y:' ‘5‘11} = 6Cj_+ C; — ﬁlau yl

= & .

v, q I (=12.., 10, n)
Tk m '
.Zlaij ¥i - Zlyf 63“ = 601- Vj
1= =1 - )

G;m+kmm

> —¥i Vil (1 = 1,2, m; < m)
Trong do6 cj la hé s8 clia ham muyc tiéu; a;; 1a hé s§.cha "
ma tran di€u kién: b; la hé s8 tw do; m, lé. sO diéu kién
dang bt dfing thirc; m — my 14 s ditn kién dang déng
thirc. Cac bi€n phan 8ay;, 8b;, 8¢; la dG nho, nén fIa bd
qua cac s§ hang bac hai cla cac bi&n phéan, X,, Y, coi
nhir 43 bi€t. Luan vin d3 d& nghi phuong phap gidi
bai toan én dinh theo didu kién néu irén va xeét mOt
thi du d& minh hoa.

" Ludn viin ciing dd 4p dung cac k&t quid trén vao
xét 6n dinh va danh gid sai s§ nghiém bai todn kiém tra.

CHUONG 1I

BAI TOAN KIEM TRA VA THIET K& TGI UU THEO
TRANG THAI THICH UNG
Ni#m 1938, E. Melan di chirng minh dinh 1y tinh
sit thich rng ctia hé dan-déo ly tudng ba chigu voi tai
trong twa tinh [ 16 ]. Ndm 1957 B. Prager dd tong quat
héa dinh ly E. Melan cho trudong hop hé dong thoi chiu
tac dung clia nhiét do va tai irong [ 27 ]. Theo cic dinh
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Iy-d6 @& xac dinh mign thich tng.gip nhidu kho khin.
Ném 1958, V.I. Rodenblum [ 28 | dwa ra phwong phap
tim “mi&n thich 1rng bing ly thuy&t bao hinh, song
pbuong phap d6 con cé nhidu han ch& [3]

Gin day A. A. Tchiras [20] d3 wng dung quy hoach
toan hoc vio mét loat cong trinh nghién ciru v& bai todn
thich wng, song chi méi dirng lai & viée thanh lap bai
toan, ma chwa néu cach gidi.,

Trong cde cong trinh k& trén, ddu nhim xét bai
todn cho mot 1ép tai trong xac dinh. & day chung toi
dit vdn d& tim mét min, ma tAi trong twa tinh bién
thién tay y thuéc mién dé thi hé thich ung (nbiét do
dwgce coi la truong hop riéng ciia tai trong).

Theo dinh ly E.Melan, diéu ki¢n d& hé thich tng
irén mién tai trong G 14

qe(x) VPG,
? (x) la trudng tng sufit du  khong phy thuéc thoi
gian ?(xj) la tai trong.

Diéu kién (,) qué chiit chg, mot k&t qua khac 1a luan
vin déi chirng minh dinh ly goi 14 dinh 1y E, Melan mé&
rong, trong do diéu kién (,) thay boi didu kién nhe hon,
€6 tinh chdt dia phwong. Nhe d6, tim dwroe midn thich
réng hon, trong khi dinh nghfa v& sy thich ung vin
nhu ¢ii. Trén co st dinh 1y E. Melan mé réng, luan vin
did nén cach gidi bai todn thich irng.

P& minh hea cho céc k&t qui trén, luin vin a3
giai hai thi du bing s8. Ngoai ra, Jun vian di chirng
minh: Mién thich ung 14 mi&n 15i trong khong gian
tai trong.
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Bai to4n thiét k& (81 wu theo trang thai thich trng
tir trudre 101 nay it dwge nghién etru, ludn vin ciing da
sét mot 86 trwdng hop riéng chia bai toan nay. A

Cde két qua cu thé thu dwoc trong chwong II la:

1 — BAi toan thich tng trén co s& dinh 1y E. Melan

Khong mit tinh chét tdng quat, goi k;, ke la eac
trong s§ khong Am clia phwrong 2,, q_; 14 ng sufit dan
hoi trng vé&i tai trong co s& e,

Budce I: Giai bai toan

Ay — max
Vé&i cde dién kién
Lpp=0 VeV, &S,
Np=0 Vxe&s§,
flor+ Ca+ kA q)<C VieV

—

fo; + (ha — Ih) ] <C Vx g V
Ao 0; p (%) va Ay 12 8n cua bai todn.

Gidi bai to4n trén ta thu dwoc

bt (M)max = 4, K (Aax = AL VA lrudmg tng suil du
lrong &ng_;;;")‘: (x).
Buéce I : Giai bai toan
Ao — max
V&i cae digu kién

(I + MG C VI EY
l =

<
i

Ay = 0, VA (k < 2) la tham s8,

- +
— A KM M



" " - A, — min
"Véi cac didu kién

_f[Pl_!“E(lok'l'}'k)qk] < G VX'EV
ke <0, Vi (k 4= 2) 14 tham s,
A < A <A

2. Bai toan thich ung khi hé d6ng thoi chiu tac
dung chia tai trong va trudng nhiét khong dung.

Trong bai toén nay coi quy luat phan b& nhiét di
bi€t. Theo V.I. Rodenblum [ 28 |, chfing han clion quy ludt
phan b8 nhiét la:

0(x,t) = K(t) + H(t) S
thi &ng suft dan hoi do nhiét gay ra 1a
— K1) S+ H(t) S"x)

urng su#t tbng cong la

—

6 =_FT+ q* +1£10Lok + M) Qi
trong dé H(t) va K(t) l1a ham di bi&t cia thoi gian
t, S (x), S°(x) 1a cac ham di biét cita x khi di bitt
_quy luat phan b8 nhiéi Ba?, t), ta tim mién bi€n thién

1&6n nhit cia K (t) va H(t), nghla Ia coi chung la cic
tham 8 tai trong.

bit vln dé nhw vay, s& din dén bai toan tim mién
m& moi quy’ luat phan b8 nhigt, voi didu kién la H (t)
va K(t) niim trong mién dé thi hé thich ung. Khi da
coi H(t) va K(t) 14 tham s& tAi trong thi bai toan thich
ung duoe thiét l4p hoan toan twong tir nhur trén,
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3. Dinh ly E: Melan mé réng

a) Dinh ly E. Melan m& rong dang I: N

Hé& dan- déo Iy twdng chiu tac dung cua tai trong
va nhiét dé bién Lhién theo quy luat tay ¥y (tya tinh)
trén G, 14 thich ing trén G, néu tai moi didm bAt ky
P, & G tén tai mot lan cAn AP* clia P* va ton tai
mot tlu'crng rng suat du khong phu thuge thoi gian

P w(x) s4o cho tdng triwong rng suit dw dé véi trwrdong
trng sufit dan hdi ly twdng wng véi moi diem P € AP*
1a an toan Vx < V. |
H¢ khong thich &¢ng Lrén G, n&u it ra ¢6 mot didm'
P* € G nao d6 khoéng ton tai lan can AP* hoiic khong
ton tai trwdng wng suit du o  (x), sao cho tdng treong
p* ' _
irng sugt dw dé voi trwomg wng suit dan héi Iy twong
VP € AP* 1a cho phép.
b) Dinh 1y E. Melan-mé réng dang II:

H¢ dan-deéo ly tudng chiu tdc dung cta tai trong
va nhiét d¢ bi€n thidn theo quy ludt tay y (twa tinh)

‘trén G, la thich &ng trén G, n&€u trén mdi midn con Gy,

ton tai mét troedng tng suiﬁit dw khoéng phu thuée thoi
glan-_)'&r )(x) sao cho tdng trutmg ung sudt du do voi
tru'o-ng rng sudl dan hoi ly tuéng Vp € Gi la an toﬁn_
VX < V.

H¢ khong thich wng trén G, néu it ra co6 mét midn
con G; nao do, khéng t6n tai trirdng rng suéit du khong
phu thude thoi gian, d& tdng troong tng su#t duw do voi
truéng (rng suidt dan hoéi ly twéng VP < G; 1a cho phép
Vx €V,

23



Ghi chu: Trén day ta di coi G dwoe chia thanh
mét s& hitu han mién con G; déng, lién thong, Ién hon
mé: diém.

That ra, c¢6 thé phat bidu hai dang trén vao mot

dinh ]y chung, song phat bién riéng dang hai dé dé trng
dung hon.

¢) Hé qua : Mién thich (ng theo dinh ly E. Melan
mo rong la mién 161 trong khong gian tai trong. :
_ 4 — Bai toan thich &ng trén co s& dinh Iy E. Melan
mé rong : : |

Tim mién thich ttng trén co s& dinh ly E. Melan mé&
rong biing cach tim caAn duwdi, can trén va cich khai
trién tir can dudi din vé can trén.

a) Bai toan tim cén trén :

Ak, —» max
Véi cac didu kién
I7=0 VxeV, &5
Ne=0 Vx € S,
flp+ 3 0a+h)al<C VxeV.
A >0, VA, (k = k,) la tham s3

Q .
Ay — min
<

Véi cac diéu kién

g =0 VxeV, &S,

No=0 Vxe&8§,

JIE+ 2 G+ M) @I < C VEEV
| {h <0, Vi (k+k)Ia tham s8
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— ki . ¢ Y F)
Trong d6p va A, 14 dn cua bai toan. Dé dang ching
o
minlh can irén 14 mién 10i. ~
b) Bai todn tim cdn dwdi ctia mién thich ng :

Chon can dwéi 1a mién thich ang trén co sé dinh
ly E.Melan (dd trinh bay & trén),

c) Bai toan thac trién tir can dwoi ddn vé cén trén.

Cé the thac trién theo huéng bt ky, chéing han theo
hll'é'l'lg ?\1. _

Goi bién cia eAn dudi trén huéng A, 1A ?\‘: .Bai toan
thac trién la
| A —» max
Vi cace didu kién
Ip=0 VieV. &5,
No=0 Vx &S, |
flo+ 2 Quth)ql<C VxeV

G Gat @] < C
| V_}?e V V&, (k=1 Ilatham 50
Ti8p luc thac tridn twong tw trén moi phwong, diu hié¢u
dirng lai 1a bai toan thac trién chi co mét phwong &n
duy nhét,
5 — Phwong phap giai bai toan thich wng
Khi nghién ciru bai toan thich 4rng nguéi ta coi
irng sudt dan hoi da bigi,

. L 1 } r I ~r — [ %

Ta xiip xi trwdng @ng suit due p(x). bing mét mo
hinh gin ding dung nao {6. Nhu vay diéu kign can
bing trd thAnh mot hé¢ hitu han cic phuong trinh tuy€n
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tinh thudn nh#t. N&u diku kién déo 1 tuy€n tinh tirng
khuc, thi no dwee bidu dién dwoi dang mot hé bt ddng
thiS bac nhit d8i voi py; va A, Do do, bai {odn thick
tng tré thanh bai todn quy hoath tham s8 tuy€n tinh.

Thudt toAn giai cac bai toan do di dugce trinh bay
ty my irong céc tailigu [23,.24]. .

Trwong hop kha ning tinh foan khong cho phép,
ta ding phuong phap gidm &n (nhw vay chi tim duge
cin dudi). ' : _

"Chéng han, trirong hop hai tham s§ tai trong, ng
sudt dan hoi Ia - _' |
Qo A)q o+ (e + M),

Gia siv la chon dwoce mét truong ing suft du khong
~ phu thudc thei gian p, thi ap ciing 14 mét trudng ung
sufit du, o 1a tham s8 chua xéc dinh. '

Trwong tng suft tdng cong la

_ (1) L Y@
By = (Am + 3‘1)% + (}‘02- + ?‘2) 9 + %y
Lé&p lai bai todn thich trng twong ty nhir trén, &n efia
bai todn 1a A; va a, c¢on A, 14 tham s8. Trwong hop nhidu
chitu ta ciing ti€n hanh hoan toan twong ty.

Dé minh hoa va so sanh, luan vin di xét hai thi
du bling s3: kéo va xo#n dbng théi cha tron ; dia quay
chiu tac dung cta trwdng nhiét do khong dirng.

6 — Bai toan thi€t k& t8i wu theo trang thai thich
wng: ' : | '

Ciing twong tw nhuw bai toan thi€t k& t8i wu theo
trang thai gi¢i han. Bai toan thiét ké thich trng la

1= f F (1) dV — min
(V) |
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Voi cac digu kién

oD =0 vXev, sy .

NP 0 vie SS)

C' fg_;(i) + [kE] (Aox -+ ?‘k)E}:](Di < G |
Veev

feP?)y<C VeV (i=12..p)

trong do ";(i) (i=1, 2, .., p)la trng suiit dw rng véi
cac didm cire bién cha mién tai trong G.

7. Phirong phap giai bai todn thiét k& tdi wu theo
trang thai thich ang.

__ Giai bai toan thi#t k& t3i wu theo trang thich dung

gip nhidu kho khin. vi irng xu#it dan hoi ﬁ:phu thuge

tham s0 thi&t k8 7. Vi vay sau day chung t6i chi xét mét
s trueong hop riéng.

a) Trwong hop midn thich Gmg c6 mol didm cue
bién (khong ké gdc).

— Né&u la didu kién déo 'tlr-o'n, tir ding thirc
f o+ 2o+ A g (X 2) = C,
va ¢6 thd suy ra, chiing han
| Ty = P (7, p)
Khi cac tham s3 thi€t k& khéng chira trong diéu kién
cAn biing, thay z; vdo ham muc tiéu ta c6 baitodn
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— — .
I = f ® (7, p) dV — min
P (v)
Vo&i céc didn kiégn

Lo=0 VxcV ¢&s,

(fepy<C O

Biéu kién (*) ¢6 th® khong xét ddng thdi ma kidm
tra lai sau.

— Néu didu ki¢n déo khong tron, khi diit C (1) =
= Xp41 gid skt réing F dugce bidu dién duéi dang @ (x,..9)
va g; la ham bdc nhit cha ?:, thi ta cling c6 bai toan
quy hoach phi tuy&n dang don gian.

b) Truwdong hop mién thich rng cé 88 diém cuc bién
16n hon mét (khong k& gdc).

No6i chung khong thé théa min f = ¢ v&i moi didm
cure bién. Giing trong ty nhw tl'trdng hop trén, song
khong khtr dwec digu kién déo va phai thoa min voi
moi didm cwe bién.

8 — Quan hé giira bai toAn pha hiiy déo don gian
va bai to4n thich &ng.

Céan cir theo cac hé thite toan hoc thu dwec, Iuadn
vén di chirng minh : mién tai trong thich &ng thuée
vao mién tai trong an toan (khong bi pha hoai déo don
gidn) va dwa ra mot sd nhan xét v& gquan hé¢ giira hai
- bai todn, |
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CﬁUoNGIH

UNG DUNG
3.\

Nhiing vin d2 néu sau day la nhitng bai toan phic
tap, mudn gidi quy&t {ron ven phai nghién ctu nhiéu
vidin dé. Luan vidn chi trinh bay moét s6 v kién vé nhiing
khia canh c6 lién quan dé€ua cAc bai todn cia hai-chwong
trén. . |

1 — Cach khic phuc miu thuin gifra tinh toan noi
lwa va kiém tra ti€t dién cfia phwong phap tinh todn
theo trang thai gi¢i han.

Sau khi trinh bay ndi dung va ly do ton tai mau
thudn, bing Iy luan rat ra tir cdc hé thire toan hoe, ludn
vian da di dén cac k&€t luan:

a) Tinh toan theo phuong pkap hi¢n hanh nhu quy
pham ban hanh thi van an toan, song chua tdn dung
h&t kha ndng chiu lue cfia vat lidu, noi cach khac khéng -
cho ta phwong an tdi vu,

~ b) P& c6 phwrong an t8i uu, ta giai tryc Li€p bai
toan thi€t k&€ t8i wn theo trang thai giéi han, nhu da
trinh bay & chwongl, trong diéu kién nwéce ta hién
nay c6 d kha niing giai bai toan do.
- 2 — Tinh hé lién hop Thanh — Bin — Vo

Bing phwong phéap xdp xi tredng Gng suit theo md
hinh cac phédn t& hitu han, cac ché ndi déu duge chon
Ia cac lat cét tudng tuong.

Sau khi xac dinh noi luc, ta l4p phwong trinh can
bing, di€u kién déo va ham muc tiéu, Giai bai todn theo
phuong phap trinh bay & chwong I. Nhu vay khé khin
tinh toan hé lién hop dwoe khie phuc.
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3 — Thiét k& h¢ dan hdi c6 trong lirong cuc tidu.

M61 lién bé¢ gitta thiét k& dan hoi c¢o trong lwgng
cr"tidu va thidt k& déo c6 do bén ddu di dwoe M. Save
thigt 1ap (29 ]. Sau khi chirng minh mét loat dinh ly tac
gid dd di d&n k&t [udn:

"Thi&t két déo cb trong lugng cuwc ti€u, nhung tai
lrong giam 1/¢ lin, trong do
| F,
F,

F; < k2 14 digu kién dan hdi
Fy < k? 1a diéu kién déo
Dya vio ménh dé€ trén, giai bai toan thidt k& gioi

(p:

han (61 wu (trong luong cuc tifu) (rng voi tai trgng_ﬁ
thi ta ¢6 thiél k& dan hoi c¢o trong lwong cuc tidu véi
tai trong F}(p. | _
Nhu viy, phwong pbap giai bai toan thi€t k& t§i
wu trinh bay & chwong 1, ¢6 thé 4p dung truwe tiép d&

giai bai tocm thiét k& tdi wu he¢ dan hoi co6 trong lwong
cuc tiéu.

MQT S0 TAI LIEU DA CONG BO €O LIEN QUAN DEN
NQI DUNG LUAN AN
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Gial Dbai toadn trang thai giéi ban bing ly thuygt
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8. Nguyén Vin Ph()
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